DLC Carbide End Mill for Copper Electrodes
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2-flute high-precision finishing long neck ball type

AE-LNBD-N
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Milling beautiful copper electrodes without burrs!
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Excellent machined surface accuracy
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Beautiful edge without burrs
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Ball specifications that enable high quality milling
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- Optimal cutting edge shape for milling copper alloy
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« Superior ball R precision +0.002 +0.003 +0.004
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- High quality primary relief surface

041f--

AE-LNBD-N oA~

Competitor
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Surface Roughness RBRE RS EH
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Competitor
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Teardrop-shaped outer periphery
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- Strong back taper geometry enables milling by

point, which prevents chattering and chipping,
resulting in improvement of surface accuracy.
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Note: Teardrop-shaped specification does not apply to items above R2.
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Superior shank accuracy

XfRIhanZE (0/-0.004)
- Supports h4 tolerance (0/-0.004).
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Unique DLC coating that revamps copper electrode machining
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Due to its smooth surface and extremely low coefficient of friction, DLC coating is extremely effective against non-ferrous metals such as copper alloys, which
require welding resistance and lubricity.

. DLC'IGUSS 5;%}% DLC-IGUSS Coating
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Compared to conventional DLC coating, DLC-IGUSS is a thick film type that suppresses wear on the cutting edge and achieves both high tool durability and good machining accuracy.
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olor

() O —~ O — ¥ (FfE)

(Good)

- ﬂﬁj FI%—; *JIEII\ ’|‘$ Wear Resistance

(Best)

DLC-IGUSSEEBZIMHI 4R (C1100) BYESR, B LIKERRIFIRENMMTIRBE .

DLC-IGUSS is effective in suppressing wear against tough-pitch copper (C1100), and stable machining accuracy can be obtained for a long period of time.
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Tool 2-flute Carbide Ball End Mill
0,030 = memremmem s
PR
Work Material c1100 g 0025
ML TR E
Milling Method Pick Milling ﬁ 0.020
EE 141 m/min (15,000min"") 5 oors
HHiaRE 1,500 mm/min (0.05mm/t) £ o010
PIHIRE _ 0.005
Depth of Cut ap=1.5mm Pf=0.05mm
HIEEF P R 0
b KT ) 70 140 210 280 350 420 490
K BE Milling Length (m)
fE LA I T AL (BT40) = Miling Leng
Machine Vertical Machining Center DLC-IGUSS CINRE CrZRE

CrN Coating Cr Coating

NI 420m 5 k3K BB /5 V] EEHRAR S

Wear condition of ball flank after milling 420m

DLC-IGUSS CrNR /=

CrN Coating
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Long Tool Life DLC-IGUSS coating enables consistent tool wear
(MM 0,04 rv-vvrmermmrmerme e
e AE-LNBD-N R1X10x4
ool
InIAFH
Work Material c1100 15
7
ML B -]
Milling Method Pick Milling %
S
YIHIRE ; . 4
Cutting ;)eed 126m/min (20,000min") -
E
BHeaIREE 2,000mm/min (0.05mm/t) z
YIEIRE
Defjt]h";f’gut ap=0.2mm (0.1D) Pf=0.4mm (0.2D)
YIHHF IKB IR
Coolant Water-Soluble 500 1,000 1,500 2,000 2,500
" . (m)
E R Bhn T ety (BT40) HIHIHCE Milling Length
Machine Horizontal Machining Center
= AE-LNBD-N —_— HRR~R
Competitor
£ 2] 3 =
7 ~ Y = 1< ns
SN 2,480m f5 AI Bk K BR /5 V) E B IR 7S
Wearing condition of ball flank after milling 2,480m
AE-LNBD-N Rt A&7
Competitor
. *ﬁiﬂﬁp% Guide for Icons
*7]'5\ Tool Materials %&E&tfi Surface Treatment Ri¢"§~§ Tolerance of Radius
R
g BRAE BN DLCIGUSS % W RTFGTIMRERE
Tungsten Carbide DLCIGUSS ) C-1GUSS Coating +0.002 !dentifies the tolerance of the radius for end mills
n *ﬁ%ﬂ Shank ﬂ!,%ﬁﬁﬁ Helix Angle E ‘t}]ﬁ”%ﬁ: Cutting Conditions
_ . _ 5 SPEED e N
M srmame D eemmrm RN T THBEGERR T RRUNAHEERNERE
h4 Tolerance for Shank Diameter FIT Suitable for the shrink holder system 3 Helix angle of flute for end mills Indicates page number for cutting conditions
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Long Tool Life Exhibits superior endurance in copper tungsten
(mm) 0.09
fdar AE-LNBD-N R1X10x4
ool 0.08
PR MBEE 0.07
Work Material Copper Tungsten % :
MI75% 4k B 006
Milling Method Pick Milling 0
E 0.05
HIHIERE . . 3
Cutting STJeed 101m/min (16,000min") 3 004
AR 1,400mm/min (0.04mm/t) = 00
0.02
YIHIRE _ _
Depth of Cut ap=0.2mm (0.1D) Pf=0.4mm (0.2D) 001
3657 IKIB M 0
Coolant Water-Soluble 200 400 600 800 1,000 1,200 1 '?0?
1 FAHLA EpEn Tty (BT40) PIHIAEE Milling Length
Machine Horizontal Machining Center

=——AE-LNBD-N =—— HftAR~@A —— HNF~®B

Competitor Competitor

TRK AR 5 V) E R IR TS

Wear condition of ball flank

H{h/A B =5HB 970m

Competitor

T @A 1,378m

Competitor
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DLC end mill square type and radius type for non-ferrous metal applications
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Scan code for product details
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Standard

Standard specification suitable for non-ferrous material processing

DLC'SUPER HARD;/%E DLC-SUPER HARD coating
%EUEE Short

1.5D7]4 AE-TS-N
1.5 X D cutting length

'L"Cy]ﬂ Long

1S = SR P TS S S
I 3 X D/5 X D cutting length . 4

SMEE — st TSR —

High Performance High performance type that supports a wide range of applications

D LC'IG USS;:%E DLC-IGUSS coating
%EJEE Short

1.5D7]&K AE-VTS-N W ﬁ
1.5 X D cutting length |

E_H’ﬁ%:it@%n PXM Exchangeable Head End Mill

1D7]# PXAL m - 2

1 X D cutting length
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Achieves good machined surface without burrs compared to conventional products

— AE-LNBD-N
IIARE 448 (C1100) m T ok
Work Material : Tough-Pitch Copper Milling Area
MIR :60X60 (MIRE10mm)
Work Size Milling Depth

ERAHM © LMD (HSK-E32)
Machine : Vertical Machining Center
YIRA#E @ MQL*

Coolant

H-1
WRMIVR

Watch itin action

XIMITMSERRE, FAMAL
MQL is used for filming the video.

AE-LNBD-N
R1X10%x4
Ra:0.1125um
A=
Conventional
(Cr&z%R)
(Cr Coating) o 4
R1X10X4
Ra:0.19125um hn TE+ERE ER ER
Tear Collapse of Shape Burrs
IR%3 M mIME fEAIA R AR ap Pf
Process Milling Part Milling Process Tool Y (r:/gmig)ee (mrr?/emin) (mm) (mm)
- Zay
@ 24K Contouring Line AE-TL-N 50 600 1 0.3
Overall KIS T 3X15 (5,300min™) (0.038mm/t) "
Long Flute High Efficiency Roughing
IS
@ 24k e Cor%)llj_r]infune AE-LNBD-N 105 1,500 0.25 0.25
Overall AT R1X10X4 (16,800min™) (0.045mm/t) . -
Roughing
IEEEH
@ SEE Frontal Milling AE-TL-N 50 400 0.1 1
Surface Plane HHEMT 3x15 (5,300min™) (0.025mm/t) :
Semi-roughing
Eotk
@ otk Contouring Line AE-LNBD-N 105 1,500 025 | 025
Overall M T R1X10X4 (16,800min”) (0.045mm/t) . :
Semi-finishing
Fotk
@ LM AR ER ; Contou?ng Line AE-LNBD-N 127 750 0.03 0.03
Left Shape SREEEMT R1X10X4 (20,160min") (0.019mm/t) ' '
High-precision Finishing
EE% g
AMRAR Contouring Line s 127 750
® | Tignisnape B T o, (20,160min") (0.019mm/t) 003 | 003
High-precision Finishing R1X10X4

8
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Achieves consistent tool wear over time and machining accuracy compared to conventional products
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Work materials of @ and @ are processed under the following cutting conditions

A3—4
WEMIARLR

Watch itin action

At RAEEKISH
Cooperation:
Roku-Roku Sangyo Co., Ltd.

BAE 7 PAAE 7= R W
FHRIAE I}RE-LNBD-N Conventimal Conventional "
Tool 0.2X1X4 (Cr7igR) 1E(74) iy !
Cr Coating 1Set (7 SLeets) aﬁ,'n:gl:,;:’e)a‘ﬁi / gh.zcms?

It OfFsEE @%@ (C1100)

Work Material Copper Tungste Tough-Pitch Copper

ML 5% SRERNL

Milling Method Contour and High Precision Finishing

IHERE - ; in 1

Giiiie ;Jeed Vc=75 m/min (60,000min") & p
AR V=600 mm/min (0.005mm/t) £ 3
eed i Foioh

‘ Tmm

L - ‘ R

Depth ofXCut adp=0.005mm Pf=0.005mm 70T At P D
L8033 ST Milling Area -'.‘3":'-'1 4

Coolalnt” Ném—Water-Sloll}J]bIe MIR~F :19%X19 (hﬂI”" E1mm) HR
g Work Size Milling Depth Enlarged Photo

L Android I (HSK-E25) b
Machine j]u Iﬂ:g'{k Work Shape
@iﬁl %—%éﬁ E"J 7]” I Machining Copper Tungsten LT 00007 T

- TRE AR

Stable wear transition

mIT52.1m et ER kA

Wear comparison after milling 52.1 m

AE-LNBD-N

N

Conventional

Flank Wear KghahSo g S

%%%UE’J REFin %5

Good edge without burrs

0.008 f--mrmmmmmmmerm el -
5 B
0.007 f-rrmmrmmrmmrre e T e 1/, =
0,006 frorrmmmrre o About 1/2 wear
width
0.005 f--rmrmrpfrmrmrmrr e
0.004 f-----@---omemie g

0.003 f---4
0.002

30
4K BE Milling Length

== AE-LNBD-N == PI{¥/*& Conventional

40

PUE = &

Conventional

AE-LNBD-N

* RPN, MIRE

TRk 5E 89T 75

N
}f Evaluation method of cutting test

S
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Milling 1 set of tough-pitch copper ribs (7 sheets)
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Dmensional measurement by processing a copper alloy b for
dimensional measurement of each set of ribs

1LEFERTIRIKE
Cutting length of 1 set of ribs
FEA Rib A ¥&B Rib B
' F”

6.2 m/148 set 11.1m/148 set

A

N

i e S R H

Amount of Change in Milling Width

RPMEREE &K
Block of copper alloy for
dimensional measurement

&

Before Processing

=
*,%/:E Stable machining accuracy with little dimensional change

D5 [r-eerrre e

45 foeermen

35 [rrmrrrrrr e g TE
Yol R

2.5 [rrmre e T A

Less than 1/10
in variation

-0.5
AT

1G4 BE Mmilling Length
=== AE-LNBD-N === P& Conventional
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End mills may have some discoloration, but it does not cause any performance problems.

Bf{I:mm Unitmm

TSR C Tl < | 71k | | | 58 |THAE T iiantoohyreaian | Ew
£DP No. REXLU XDCON LF | APMX DN ok ol = — > 37| e | Stock
3056370 | R0.05 X 0.3 X4 45 | 008 7.6 0.09 14.520 0.3 031| 032| 033 | 0.36 1 A @
3056371 R0.05 X 0.5 X4 7.8 14.07 053 | 056 | 059| 0.62| 0.67 o
3056372 | R0.075 X 0.3 X4 7.5 14.55° 0.3 031 | 032| 033 | 0.35 @
3056373 | R0.075X 0.5X4 | 45 |0.12| 7.7 | 0.135 | 14.12° 0.52 | 055| 058 | 0.6 0.65| 1 Al@]
3056374 | R0.075X 1 X4 8.2 13.29° 1.05 | 1.1 1.14 | 118 | 1.27 o
3056375 | R0O.1 X 0.3 X4 7.4 14.59° 0.3 031| 032| 033 0.34 @
3056376 | R0.1 X 0.5X4 45 1016 7.6 0.19 14.1 2o 053 | 056 | 0.58| 0.61| 0.66 1 A L
3056377 | RO.1 X 1 X4 8.1 13.28 1.06 | 1.11| 1.15] 119 1.28 L
3056378 | R0.1 X 1.5X4 8.6 12.53° 158 | 165| 1.7 1.76 | 19 o
3056379 | R0.15 X 0.6 X4 7.5 14.02° 0.63 | 065| 068 | 0.7 0.75 @
3056380 | R0.15 X 1 X4 7.9 13.33° 1.05 | 1.09| 113 | 117 | 1.25 [ J
3056381 R0.15 X 1.5 X4 4> 1024 8.4 0.285 12.56° 157 | 163 | 1.68| 1.74| 1.87 ! A I
3056382 | R0.15 X 2 X4 8.9 11.87° 209 | 216 | 224 | 232 | 249 o
3056383 | R0.2 X 1 X4 7.7 13.38° 1.04 | 1.08| 111 | 1.15] 1.23 @
3056384 | R0.2 X 2 X4 45 |03 8.7 038 11.87° 208 | 215 | 222| 23 247 1 A @
3056385 | R0.2 X 3 X4 9.7 10.66° 312 | 322 333 | 345, 371 @
3056386 | R0.2 X 4 X4 10.7 9.68° 415 | 429 | 444 | 46 4.95 o
3056387 | R0.25 X 1 X4 7.6 13.43° 1.03 | 1.07 | 1.1 113 | 1.2 @
3056388 | R0.25 X 2 X4 8.6 11.87° 207 | 214 | 221 | 228 | 245 L
3056389 | R0.25 X 3 X4 | 45 |04 9.6 | 0475 | 10.63° 311 | 321 | 332 | 343 369 1 Al@]
3056390 | R0.25 X 4 X4 10.6 9.63° | 4.14 | 428 | 442 | 458 | 493 @
3056391 R0.25 X 5 X4 11.6 8.79° 5.18 | 535 | 553 | 573 | 6.18 o
3056392 | R0.3 X 1 X4 7.3 13.5° 1.02 | 1.05| 1.07| 1.1 1.17 L
3056393 | R03 X 2 X4 8.3 11.89° 206 | 212 | 218 | 2.25| 241 @
3056394 | R0.3 X 3 X4 45 05 9.3 0.55 10.62° 3.09 | 3.19| 329 | 34 3.66 1 A L
3056395 | R0.3 X 4 X4 10.3 9.59° | 412 | 426 | 44 455 | 49 @
3056396 | R03 X 5 X4 1.3 8.74° 516 | 533 | 551 | 57 6.14 L
3056397 | R0.3 X 6 X4 12.3 8.02° 6.19 | 64 6.62 | 6.85| 7.39 o
3056398 | R04 X 2 X4 8 11.87° 205 | 211 | 217 | 224 239 !
3056399 | R04 X 3 X4 9.1 10.53° 3.09 | 3.18 | 3.28| 339 | 3.63 L
3056400 | R0O4 X 4 X4 | 45 (06 |10 0.75 946° | 4.12 | 425| 439 | 454 | 488 | 1 Al@]
3056401 R04 X 6 X4 12 7.86° 6.19 | 639 | 6.61| 6.84| 7.36 @
3056402 | R04 X 8 X4 14 6.72° 825 | 853 | 882 | 9.14| 9.85 o
- tFRiEmiEs2b.3. Sedp.dfor explanation of icons. @ ={TfEFEfF @ @=5tandard stock item
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Note: Ifthereisnovalueintheactualeffectivelength(Lecolumn)forthework
gradient angle a, it indicates no interference.

m B{I:mm Unitmm
CECRNE SRSl 2« | 71k | | | 58 |THAE - iiantian e | Ew
£DP No. REX LU X DCON LF | APMX DN ok 05 7 15° > 3 Type | Stock

3056403 | R0.5 X 2 X4 7.6 11.85° 205 | 2.1 216 | 222 | 237 @
3056404 | RO.5 X 3 X4 8.6 10.44° 3.08 | 317 | 3.27| 337 | 3.61 L
3056405 | R0.5 X 4 X4 9.6 9.32° 412 | 424 | 438 | 452 | 485 @
3056406 | R0.5 X 5 X4 45 |08 10.6 0.95 8.42° 515 | 531 | 549 | 567 | 6.1 1 A @
3056407 | R0O.5 X 6 X4 ) 11.6 ) 7.68° 6.18 | 6.38| 659 | 682 | 7.34 @
3056408 | R0.5 X 8 X4 13.6 6.52° 825 | 852| 881 | 9.12| 9.83 @
3056409 | R0O.5 X10 X4 15.6 5.67° | 10.32 | 10.66 | 11.03 | 11.42 | 12.31 L
3056410 | R0.5 X12 X4 17.6 5.01°| 1239 | 128 |13.24|13.72 | 148 o

3056411 R0.75 X 4 X4 45 8.8 8.8° 418 | 433 | 446 | 4.6 4.92 @
3056412 | R0.75 X 6 X4 12 10.8 145 7.09° 6.27 | 647 | 6.68| 6.9 7.4 1 A @
3056413 | R0.75 X12 X4 55 16.8 446° | 12.48 | 12.89 | 13.33 | 13.8 | 14.86 @
3056414 | R0.75 X18 X4 22.8 3.25° | 18.68 | 19.31 | 19.98 | 20.7 |22.32 [ J

3056415 | Ri1 X 4 X4 8.2 7.88° 422 | 444 | 465| 486 | 5.26 @
3056416 | R1 X 6 X4 10.2 6.2° 635 | 667 | 696 | 723 | 7.75 @
3056417 | R1 X 8 X4 12.2 5.1° 847 | 887 | 9.22| 9.54|10.24 @
3056418 | R1 X10 X4 | 50 14.2 434° | 10.58 | 11.05|11.45 | 11.84 | 12.73 @
3056419 | Ri1 X12 X4 16 | 16.2 | 1.95 3.77° | 12.68 | 13.21 | 13.67 | 14.14 | 15.21 1 Al@®]
3056420 | R1 X14 X4 18.2 3.33° | 14.78 | 15.36 | 15.88 | 16.44 | 17.7 @
3056421 R1 X16 X4 20.2 299° | 16.87 | 175 |18.1 |1874| -— @
3056422 | Ri1 X20 X4 60 24.2 247° | 21.04 | 21.78 | 22.53 | 2334 | -— @
3056423 | R1 X25 X4 29.2 2.04° | 26.24 | 27.13 | 28.07 | 29.09 | — ®

3056424 | R1.5 X10 X6 15.8 5.95° | 1044 | 10.83 [ 11.18 | 11.55 | 12.37 @
3056425 | R1.5 X12 X6 17.8 5.23°| 12.53 11298 | 134 | 13.85 | 14.85 @
3056426 | R1.5 X14 X6 | 55 19.8 4.67° | 14.62 | 15.12 | 15.62 | 16.15 | 17.34 @
3056427 | R1.5 X16 X6 24 | 21.8 | 2.85 421° | 16.7 |17.26|17.83 | 18.45|19.83 | 1 A L
3056428 | R1.5 X20 X6 25.8 3.53° | 20.85 | 21.54 | 22.27 | 23.05 | 24.8 @
3056429 | R1.5 X25 X6 65 30.8 2.93° | 26.03 | 26.89 | 27.81 | 28.8 = @
3056430 | R1.5 X30 X6 35.8 2.5° 31.2 | 3224 3335|3454 | — [ J

3056431 R2 X10 X6 60 14 4.75° | 1042 1 10.79 | 11.13 | 11.47 | 12.25 @
3056432 | R2 X15 X6 19 3.37° | 15.64 | 16.16 | 16.67 | 17.22 | 18.47 L
3056433 | R2 X20 X6 65 |32 24 3.85 2.61° | 20.84 | 21.51 | 22.21 | 22.97 — 1 A @
3056434 | R2 X25 X6 ) 29 ) 2.13° | 26.02 | 26.85 | 27.75 | 28.72 — @
3056435 | R2 X30 X6 80 34 1.79° | 31.18 | 32.2 | 333 — — @
3056436 | R2 X40 X6 44 1.37° | 41.52 | 429 — — — [ ]

3056437 | R3 X10 X6 = = = = = = = L
3056438 | R3 X15 X6 | 70 = = = = = = = @
3056439 | R3 X20 X6 4.8 = 5.85 = = = = = = 2 |A@]
3056440 | R3 X30 X6 90 = = = = = = = @
3056441 R3 X50 X6 = = = = = = = [ J

©@ =imEERR @=Standard stock item
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Caution : Sparks generated during operation or heat caused by tool breakage can cause fire.

TE AT R NI Be sure to use all proper fire-prevention measures.
InTHs i oAt
(€1020,C1100) (W70% - Cu30%)
3 i IRIRE (mm) i AR
Speed Feed Depth of cut Speed Feed ap Pf
(min’) (mm/min) ap pf (min”) (mm/min)
38,400 225 0.005 0.01 32,000 120 0.005 0.008
R0.05 0.5 38,400 180 0.005 0.01 32,000 96 0.005 0.008
0.3 38,400 257 0.008 0.02 32,000 137 0.008 0.015
R0.075 0.5 38,400 225 0.008 0.02 32,000 120 0.008 0.021
1 38,400 180 0.005 0.01 32,000 96 0.005 0.011
0.3 38,400 450 0.02 0.04 32,000 240 0.02 0.03
0.5 38,400 450 0.02 0.04 32,000 240 0.02 0.03
RO 1 38,400 225 0.02 0.04 32,000 120 0.02 0.03
1.5 38,400 225 0.02 0.04 32,000 120 0.02 0.03
0.6 38,400 900 0.02 0.06 32,000 480 0.02 0.045
1 38,400 675 0.02 0.06 32,000 360 0.02 0.045
RO.15 1.5 38,400 675 0.02 0.06 32,000 360 0.02 0.045
2 38,400 675 0.02 0.06 32,000 360 0.02 0.045
1 38,400 900 0.025 0.1 32,000 480 0.025 0.075
2 32,400 675 0.025 0.1 27,000 360 0.025 0.075
Ro.2 3 32,400 675 0.025 0.1 27,000 360 0.025 0.075
4 32,400 675 0.01 0.06 27,000 360 0.01 0.045
1 38,400 1,125 0.04 0.1 32,000 600 0.04 0.075
2 38,400 900 0.04 0.1 32,000 480 0.04 0.075
RO.25 3 32,400 675 0.04 0.1 27,000 360 0.04 0.075
4 32,400 675 0.04 0.1 27,000 360 0.04 0.075
5 25,200 450 0.04 0.1 21,000 240 0.04 0.075
1 38,400 2,250 0.09 0.12 32,000 1,440 0.08 0.12
2 38,400 1,688 0.09 0.12 32,000 1,080 0.08 0.12
3 36,000 938 0.09 0.12 30,000 600 0.08 0.12
RO3 4 36,000 938 0.09 0.12 30,000 600 0.08 0.12
5 36,000 938 0.09 0.12 30,000 600 0.08 0.12
6 30,000 563 0.09 0.12 25,000 360 0.08 0.12
2 32,400 1,688 0.12 0.16 27,000 1,080 0.11 0.16
3 32,400 1,688 0.12 0.16 27,000 1,080 0.11 0.16
RO.4 4 32,400 1,688 0.12 0.16 27,000 1,080 0.11 0.16
6 28,800 938 0.12 0.12 24,000 600 0.11 0.12
8 26,400 563 0.12 0.12 22,000 360 0.11 0.12
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T co ComperT
(€1020,C1100) (W70% - Cu30%)
R BHGIRE HIHR E (mm) IR HGIRE
Speed Feed Depth of cut Speed Feed ap Pf
(min™) (mm/min) ap pf (min) (mm/min)
2 33,600 1,875 0.15 0.2 28,000 1,200 0.14 0.2
3 33,600 1,875 0.15 0.2 28,000 1,200 0.14 0.2
4 33,600 1,875 0.15 0.2 28,000 1,200 0.14 0.2
5 25,200 1,125 0.15 0.2 21,000 720 0.14 0.2
Ro3 6 25,200 1,125 0.15 0.2 21,000 720 0.14 0.2
8 25,200 1,125 0.15 0.15 21,000 720 0.14 0.15
10 21,600 750 0.12 0.12 18,000 480 0.11 0.12
12 21,600 750 0.12 0.12 18,000 480 0.11 0.12
4 24,000 2,250 0.24 0.3 20,000 1,440 0.22 0.3
6 21,600 1,875 0.24 0.3 18,000 1,200 0.22 0.3
RO75 12 20,400 1,125 0.24 0.24 17,000 720 0.22 0.24
18 15,600 750 0.18 0.18 13,000 480 0.16 0.18
4 19,800 2,625 0.3 0.56 16,500 1,680 0.27 0.56
6 19,800 2,625 0.3 0.56 16,500 1,680 0.27 0.56
8 19,800 2,625 0.3 0.56 16,500 1,680 0.27 0.56
10 16,800 1,875 0.3 0.56 14,000 1,200 0.27 0.56
R1 12 16,800 1,875 0.3 0.56 14,000 1,200 0.27 0.56
14 16,800 1,875 0.3 0.56 14,000 1,200 0.27 0.56
16 16,800 1,875 0.3 0.42 14,000 1,200 0.27 0.42
20 13,200 938 0.3 0.42 11,000 600 0.27 0.42
25 13,200 938 0.3 0.42 11,000 600 0.27 0.42
10 14,400 2,250 0.4 0.84 12,000 1,440 0.36 0.84
12 12,000 2,250 0.4 0.84 10,000 1,440 0.36 0.84
14 12,000 2,250 0.4 0.84 10,000 1,440 0.36 0.84
R1.5 16 12,000 1,125 0.4 0.84 10,000 720 0.36 0.84
20 12,000 1,125 0.4 0.84 10,000 720 0.36 0.84
25 12,000 1,125 0.4 0.84 10,000 720 0.36 0.84
30 10,800 938 0.4 0.84 9,000 600 0.36 0.84
10 10,800 3,000 1.0 1.3 9,000 1,920 0.9 1.3
15 10,800 2,250 1.0 13 9,000 1,440 0.9 1.3
20 8,400 1,500 1.0 13 7,000 960 0.9 1.3
R2 25 8,400 1,500 1.0 1.3 7,000 960 0.9 1.3
30 8,400 1,500 0.8 1.3 7,000 960 0.7 1.3
40 6,000 938 0.7 1.3 5,000 600 0.6 1.3
10 10,800 3,375 1.2 1.8 9,000 2,160 1.1 1.8
15 10,800 3,375 1.2 1.8 9,000 2,160 1.1 1.8
R3 20 8,400 1,875 1.2 1.8 7,000 1,200 1.1 1.8
30 7,200 1,875 1.2 1.8 6,000 1,200 1.1 1.8
50 6,000 1,125 0.8 1.8 5,000 720 0.7 1.8

1.Use arigid and precise machine and holder.
2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3.Use a water soluble fluid.
4.Use a non-water-soluble cutting fluid if the machined surface and accuracy are of critical importance.
Adjust the depth of cut and feed rate as necessary.
5.Always use a cutting fluid recommended by the cutting fluid manufacturer as the workpiece may discolor.
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